Objective: This study aimed to compare the clinical response at 36 months and evaluate the adverse events in a cohort of patients with rheumatoid arthritis treated with etanercept, infliximab, or adalimumab.
These are molecules capable of linking to the TNF-α receptor, inhibiting its action. These drugs are generally prescribed when DMARDs such as methotrexate alone or in combination have not presented favorable results. 7 Most studies that demonstrated the efficacy and safety of biological DMARDs have been controlled clinical trials, which may overestimate their effect, because of their being performed in controlled conditions under which patients adjust to strict administration regimens based on protocols. 6, 7, 9, 10 Despite strengths in bias control, it is probable that in real-life settings, these drugs present different results in terms of disease control. The DANBIO study is a clear sample of the impact that systematic registry may have in terms of evidence generated in the context of real application, in which, despite evidence regarding potential selection biases, it is clear that its results reflect with greater certainty the effects of interventions in daily life. 11 Thus, a study with conditions similar to those in real life was performed, to assess the clinical response at 36 months and to record the occurrence of adverse events in a cohort of patients with rheumatoid arthritis treated with etanercept, infliximab, or adalimumab.
MATERIALS AND METHODS

Study Design, Patients, and Outcomes
An observational retrospective cohort study was performed in a Colombian reference in rheumatoid arthritis center, including patients older than 18 years with an active rheumatoid arthritis (from moderate-to-high disease activity) despite being under treatment with conventional DMARDs and for whom a treatment scheme was begun with etanercept 25 mg subcutaneous twice per week (Etanar), infliximab 3 mg/kg intravenous at weeks 0, 2, and 6 and then every 8 weeks (Remicade), or adalimumab 40 mg subcutaneous every 2 weeks (Humira).
Treatment selection depended strictly on the treating physician's criteria, who in a real-life setting determined the best option for his or her patient, taking into account, besides the clinical condition, the presence of geographical barriers to transportation, the possibility of greater adherence to less frequent doses, and the learning ability for self-application among others. Follow-up was performed over 36 months, with at least trimestral evaluations.
Outcomes evaluated included Disease Activity Score 28 (DAS28) based on erythrocyte sedimentation rate for remission and low disease activity, 12, 13 Health Assessment Questionnaire (HAQ), level of disability, and adverse events.
The safety evaluation included the search for signs or symptoms suggestive of adverse effects at the physical examination and the performance of biochemical and hematological tests. Adverse events were defined as those injuries that occurred during the study or when the severity or frequency of a preexisting injury increased during the study. An SAE was defined as an effect that caused death, constituted a threat to the patient's life, generated or prolonged hospitalization, was a cause for a surgical intervention, or produced disability, cancer, or an infection associated with death or hospitalization (serious infectious events [SIEs]).
Statistical Analyses
Analyses included the general description of clinical and demographic variables. The distribution of numerical variables was evaluated using the Shapiro-Wilk test. Because of the studied variables not presenting a normal distribution, nonparametric tests were chosen. To observe the behavior of DAS28 and HAQ, the difference between the initial and final evaluations for each subject was calculated, and the difference medians were compared for each drug, using Friedman nonparametric statistic, which is useful for the contrast of 3 or more groups in related samples. In addition, the median of DAS28 and HAQ during the established follow-up times were described. The behavior of the disease's activity level was described during follow-up based on the proposed values for DAS28 (remission, DAS28 < 2.6; low disease activity, DAS28 from 2.6 to 3.19; moderate disease activity, DAS28 from 3.2 to < 5.1; and high disease activity, DAS28 > 5.1). The degree of disability was classified based on HAQ data (<0.5, no disability; 0.5-0.99, mild disability; 1-1.99, moderate disability; ≥2, severe disability). The behavior of DAS28 was evaluated in each follow-up and was considered a remission when a value lower than 2.6 was obtained in a single visit, as proposed by Fransen et al. 12 The remission rates were calculated for each group, including in the numerator the number of subjects who reached a DAS28 of less than 2.6 over the sum of persons per follow-up month. In addition, the relapse rate was calculated for each drug, taking into account the sum of subjects for whom after entering remission reactivation of the disease was documented in the follow-up (DAS28 ≥ 3.2).
The adverse event analysis included the description of the cases and the calculus of adverse events rate per 100 people per year of follow-up, the rate of suspension, and the rate of severe adverse events. Confidence intervals (CIs) of 95% were calculated for each rate. A P value of less than 5% was considered for hypothesis contrast.
Ethical Considerations
This study meets the international guidelines related to the recommendations for research with human beings set forth in the Nuremberg Code, the Helsinki Declaration (latest revision Brazil 2013), and the Belmont Report; likewise, it follows the recommendations raised in the Resolution 8430 of 1993 of the Colombian Health Ministry. It was approved by an independent ethics committee, and each patient was granted his or her consent for the use of their information.
RESULTS
This cohort included 307 subjects, of whom 108 were treated with adalimumab, 107 with infliximab, and 92 with etanercept. One hundred percent of the patients completed the 12-month follow-up, 97% (297/307) of the patients reached 24 months of follow-up, and 95% (292/307) remained at the 36-month follow-up. Table 1 
Follow-up to Clinical Outcomes
At the beginning of the cohort, the DAS28 median was 4.1, and it reached 2.39 at the end of the follow-up (month 36). The median difference between the baseline DAS28 and the final DAS28 was of 1.16 for infliximab, 1.31 for adalimumab, and of 1.38 for etanercept. No differences were established among the 3 drugs (P = 0.51). Figure 1 shows the comparative curve of the 3 drugs, along with the DAS28 medians behavior along the follow-up. The results of disease activity level were analyzed based on the DAS28 results along the follow-up. A total of 25.7% of the patients entered with a disease level cataloged as high, whereas at month 36 of follow-up, only 4.45% were found in that state. Table 2 presents the behavior of the cohort exposed to each of the drugs, comparing the percentages of subjects in each of the disease activity levels during the 36 months.
A remission rate of 7.4 per 100 persons per month (95% CI, 6.6-8.3) was documented, which indicates that 7 new remission cases per month are expected for every 100 patients in treatment. The remission rate was similar for each of the 3 groups (infliximab, 7.3 per 100 persons per month; etanercept, 7.4 per 100 persons per month; adalimumab, 7.4 per 100 persons per month).
The relapse rate of patients who reached the state of remission was of 3.01 per 100 persons per month (95% CI, 2.6-3.6), which indicates that on average 3 new relapse cases are expected for every 100 patients in state of remission. In this case, the relapse rates per drug did not present differences (infliximab, 3.04 per 100 persons per month; etanercept, 3.1 per 100 persons per month; adalimumab, 3.08 per 100 persons per month).
The HAQ median during baseline measuring was 1.75 points. At 36 months of follow-up, the median was 0.25. The median differences between baseline HAQ and final HAQ were 1.45 for infliximab, 1.75 for adalimumab, and 1.52 for etanercept (P = 0.54). Figure 2 presents the behavior of the HAQ median for each drug over follow-up. At the onset, 46% of the patients were in a severe level of disability, whereas at the third year of follow-up, only 7% were found at that level, and 71% reached a state of no disability. Table 3 presents the specific behavior for each drug, detailed by disability level and time of follow-up.
Adverse Event Report
The most common adverse event was dermatitis, which occurred in 59 cases. The description of adverse events per drug is Eighteen SAEs were documented in the cohort, 11 of which were considered SIEs, including 4 cases of pneumonia (2 in the adalimumab group and 2 in the infliximab group), 2 cases of septic arthritis in the infliximab group, a case of tuberculosis in the etanercept group, and 4 cases of herpes zoster (2 in adalimumab, 1 in infliximab. and 1 in etanercept). In the noninfectious SAE, there were 4 cases of cerebrovascular accidents (2 in adalimumab and 2 in infliximab), a case of leukopenia in adalimumab, and 2 cases of cervical cancer in adalimumab ( Table 4) .
The adverse event per treatment rates, SAEs, and serious infectious events as well as the drug suspension rate due to adverse events are presented in Table 5 .
DISCUSSION
In the context of observational studies, different authors have reported effectiveness findings of biological anti-TNF drugs for the control of rheumatoid arthritis. 9, 14, 15 This study's results, based on the follow-up to a group of patients in a real-life cohort, are consistent and demonstrate that etanercept, infliximab, and adalimumab are drugs capable of reducing the activity and disability level caused by rheumatoid arthritis.
The DAS28 results showed a marked reduction at the sixth month for the 3 drugs, and this evolution remained stable until the third year of follow-up. Despite not finding statistical difference between the DAS28 results of the 3 drugs, etanercept held a slightly higher reduction. The final gradient between the onset and the measuring at 36 months was 1.54 for infliximab, 1.65 for adalimumab, and 1.73 for etanercept. Studies that have compared the effectiveness of the 3 drugs based on real-life followup have not been able to establish important clinical among between the 3 drugs. 6, 16 In terms of remission rates, defined as DAS28 values less than 2.6, 12, 13 it is important to highlight that the highest percentage of cases that were in remission at month 36 was accomplished with the etanercept group; nevertheless, the results in terms of HAQ less than 0.5, no disability; HAQ from 0.5 to 0.99, mild disability; HAQ from 1 to 1.99, moderate disability; HAQ of 2 or more, severe disability remission rates were similar in the 3 study groups. These findings are consistent with previous studies. 6 The HAQ behavior results presented show how the patients' disability level presents a progressive improvement until month 18, after which it remains stable until month 36. This tendency was similar for the 3 studied molecules. Our findings are consistent with results presented by other authors such as those by Filippini et al, 9 who described a marked improvement in the HAQ score during the first year of treatment with anti-TNF, followed by a plateau phase, which was maintained even after 60 months of follow-up.
In accordance with the discussed results, it is possible to propose that infliximab, adalimumab, and etanercept are 3 therapeutic alternatives that demonstrated effectiveness at reducing the level of disease activity and the degree of disability tied to it. These findings coincide with the results described by Chen et al 6 in their systematic review, wherein they concluded that the 3 drugs are more effective than the placebo and where a slight superiority effect of etanercept over methotrexate was established.
The literature contains published studies that have evaluated the safety of infliximab, adalimumab, and etanercept as well as the incidence of related adverse events, SAEs, and SIEs. With regard to infliximab, it has been found to have a safety profile similar to that of methotrexate 17 and that it can increase the risk of neoplasia and serious infectious diseases, specially pneumonia, cellulitis, sepsis, arthritis, 18 and tuberculosis. 19 These results coincide with the events reported in this study, where 2 cases of serious infections associated with pneumonia and a case of septic arthritis were reported.
Concerning adalimumab, the literature reports a higher rate of serious infections compared with a placebo, mainly associated with cases of tuberculosis and cellulitis. 20, 21 Our results reported the highest rate of serious adverse effects for adalimumab, where it is worth highlighting the occurrence of 2 cases of cervical cancer, although the rate of serious infections was less than for infliximab.
Regarding etanercept, reactions at the site of injection and the presence of arterial hypertension have been described as the most frequent adverse events, although they are generally light or moderate. When the incidence of serious or infectious adverse events has been studied, no difference from methotrexate has been determined. 22 This research established the lowest rate of SAEs and serious infections events for etanercept.
A systematic review was published in 2014, which included the results of 44 clinical trials, and evaluated the safety of tumoral necrosis factor inhibitors in patients with rheumatoid arthritis, and the authors concluded that the high risk of infection associated with adalimumab and infliximab causes a high rate of treatment desertion, contrary to what occurs with etanercept where lower desertion rates have been documented. 23 The highest adverse event rate in our study was reported for infliximab, followed by adalimumab. These rates were almost twice the rate of adverse events presented with etanercept. Regarding SAEs and treatment suspension caused by adverse events, the best safety profile was presented by etanercept, a similar situation to that presented by previous studies, which have demonstrated a superior safety profile for etanercept. 8 The limitations in this study are related to the type of observational design in which the effectiveness of the treatment may be influenced by the physicians' decision in the real-life context. In this situation, it is possible that there may be selection biases, brought about by the judgement of the physician involved at the time of prescribing the treatment. It is worthwhile to highlight that the outcomes were evaluated by the same doctors but in the context of their habitual clinical practice. Despite the possible biases inherent to this type of design, it is worth highlighting that the results obtained are consistent with previous studies and have the strength of originating in uncontrolled scenarios, which approximate a tree effectiveness evaluation. The points discussed notwithstanding, the results obtained in similar baseline conditions and in comparable follow-up times demonstrated that all 3 molecules evaluated feature an adequate level of effectiveness in the context of real application, with a safety profile that favors etanercept.
